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Descrfptlon 
TECHNICAL FIELD 

The present invention relates to an intravascular s 
stent which can be applied within the peripheral or 
coronary arteries of living animal or human being to 
maintain patency after a balloon angioplasty, either a 
percutaneous transluminal coronary angioplasty 
(PCTA) or a percutaneous transluminal angioplasty io 
(PTA) procedure. The stent comprises a tubular 
shaosd structure made up of individual wires welded 
iO'ijerner v;r!,c.h c;in be compressed aiong ihe axis to 
a smaller ^Jbu!a^ diameter to fit within an outer cathe- 
ter to hold the stent compressed, which is used along is 
with an inner catheter to release the stent and a guide 
wire which are used after a balloon angioplasty to 
insert position and fix the stent pemianent!y at the 
angioplasty site to prevent acute reocdusion and sub- 
sequent restenosis. The construction of the stent is 20 
such that the din^ensions and material of the device 
can be selected to provide a given radial force against 
the interior of the artery adequate to maintain the 
shape of the vessel against any forc^ tending to dose 
it. These closure forces include not only acute redos- 25 
ure due to intimal dissections, flaps and spasm but 
also plaque restenosis. The latter is prevented or 
slowed by ne€wntin«! overgrowth on the stent itself. 
The length of the stent can also be varied or more than 
one stent can be used at a single location to accomo- 30 
date curvature and other unusual arterial character- 
istics. Radiopaque marker material on the end of the 
inner and outer catheters pennits locating the stent at 
the desired site by external monitoring or the stent 
itself can be made of radiopaque material. 35 

Background Art 

In U.S. Pat No. 4,553,545 a device which can be 
expanded after insertton in a blood vessel by rotating 4o 
a wire coil about its length to reduce the number of 
turns and thereby increase the diameter ts disdosed. 
In U.S. Pat ^k). 4.503.569 a helically wound coil is for- 
med of a memory NitirYol alloy which has a transitkin 
temperature in the range of 115 degrees to 125 d eg- 4S 
rees Farenhert After placement in the vessel this coil 
is heated to regain its original larger shape. These 
approaches require either heat or mechanical forces 
to be applied to the apparatus, in order to expand the 
stent at the site, with the resulting trauma to the body. so 

In U.S. Patent 4,580,568 a stent is formed of 
stainless steel wire of 0.018 inches diameter an^nged 
in a dosed zig-zag pattern. The stent is compressed 
to reduce its size In order to position it within a sheath, 
which is used to locate the stent within the vascular 55 
system. A flat-ended catheter is used through the 
sheath to hdd the stent in place in the passageway 
while the sheath is withdrawn, allowing the stent to 



expand into its original shape to hold the passageway 
open and enlarged. According to the specrftcations 
the only energy stored in this stent to restore it to its 
original shape is stored in the bends. 

This device and delivery system suffers from a 
number of severe limitations and problems. Fashion- 
ing the stent from a continuous wire folded in a zig-zag 
fashion requires a sharp bend in the wire at each end 
of the stent to form this shape, A wire can only be bent 
at a ratio which is some multiple of the wire diameter. 
The exact multiple will vary according to the property 
of the rriaterial. The example cited in the patent 3::. 
d aimed u-^es a wire of 0.01 8 inches in dtametef v/nich 
is equivalent to 0.04572 centimeters and a bend ratio 
of no more than 0.2 centimeters. This is a ratio of 
approximately 1 to 4.37. Since the wire is bent to fonm 
the zig-zag shape there must be some angle formed 
between adjacent legs which limits the minimum 
spacing between these legs. A large amount offeree 
is necessary to compress the stent when the stent is 
short since energy is only stored in the bends. If the 
stent is made relatively short in length with respect to 
the diameter then the amount offeree necessary to 
bend the wires in order to compress the stent 
becomes large. This again is because the bends are 
the only place that energy is stored. Only if the stent 
is made relatively long with respect to the diameter is 
the force required to hold a vascular vessel open 
reduced. The daims spedfied stents of specific sizes 
5.5 cm long x 4 cm diameter fully expanded and 3.0 
cm long x 2.5 cm diameter fully expanded. This rela- 
tively long length and diameter results in forces which 
are compatible with the vascular system but can obvi- 
ously only be used in very targe peripheral arteries 
and veins. Another effect is the absolute minimum 
size to which the stent can be compressed. As men- 
tioned earlier the angular relationship between adja- 
cent wires at the ends limits the minimum spacing 
between adjacent wires which in turn limits the mini- 
mum diameter of the stent to a size which is inconrv 
patible with coronary arteries and like sized vessels. 

In addition, since the diameterof the wire and the 
material composlt'on is continuous throughout its 
length, these parameters are not varied to provide dif- 
ferent characteristics at the bends vs. the straight sec- 
tion of the zig-zag. Since only the material in the 
bends themselves are involved in storing energy the 
characteristics of the bends versus the straight sec- 
tions are not necessarily compatible for all of these 
requirements In particular when the additional neces- 
sity for utilizing a bto-compatibte material is added. 
Further, to complete and dose the zig-zag pattern 
made up of a single wire a sleeve must be placed over 
the two ends to connect them together which results 
in an anomoly at the point 

We have taken an entirely different approach to 
the problem to avoid these inherent limitations of the 
previous system by using individual parts welded 
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together to avoid the necessity for a bend in the ma- 
terial completely. This overcomes all of the limitations 
and restrictions enumerated above. Our stent is 
adaptable for use in coronary arteries with their ext- 
remely small diameter where the other approach s 
because of the bend diameters results in a stent which 
cannot be reduced co the required coronary size, 
unless a far fewer number of wires are used. If far 
fewer numbers of wires are used, this greatly limits 
both the force applied to and the surface coverage of io 
the vessel wall. 

The delivery system has no means of locating the 
position of the stent relative to the stenosis site from 
the ex'lsricr of ths body. No guid^ w;re ;s used and in 
use the stent is inserted from the proximal end of the is 
catheter. 

Summary of the Invention 

The present invention is characterized by a 20 
prothesis stent which is useful in conjunction with a 
balloon angioplasty, either a percutaneous translumi- 
nal coronary angioplasty (PCTA) or a percutaneous 
transluminal angioplasty (PTA) of diseased coronary 
arteries or any other larger arteries to prevent acute 25 
reclosure or restenosis of the artery after the pro- 
cedure. The stent is applied immediately after the bal- 
loon angioplasty as an extension of the procedure. 
The stent is in the form of an open ended tube formed 
by a set of angled wires which are welded together at 30 
the ends resulting in an offset angle, then formed into 
a tubular shape and the end wires welded together. 
Using this construction the wires are connected obli- 
queiy from one end to the opposite end. The wires are 
made of spring material which can be bent closer 35 
together to form a smaller diameter tube and will store 
energy in the straight segments, but when the com- 
pressive force is removed the wires will t>e urged by 
the force from the oblique wires to self expand to the 
original tubular diameter. This restoring force must be 40 
adequate to maintain the artery in an expanded posi- 
tion as well as resist all other forces tending to dose 
the artery. The stent structure chosen results in a 
small percentage of this structure supporting the 
artery to ailow tissue overgrowth of a neointtmal lining 45 
to prevent or retard restenosis from the plaque or 
other fibrotic growths. The stent is inserted per- 
cutaneously using an outer catheter to enclose and 
compress the stent and an inner catheter which has 
the same size and the same diameter as the compres- so 
sed stenttD release the stent A guide wire through the 
inner catheter assists in positioning the stent at the 
stenosis site whie an optional guide catheter over the 
outer catheter aids in inserting the inner and outer 
catheters into the artery. The guide wire can be the 55 
same guide wire used in the previous balloon angiop- 
lasty. 

The location of the stent itself is determined by 



monitoring radiopaque markers on the catheter ends 
using a fluroscope or stmflar device to penmit locating 
the stent at the proper site. The stent itself can also 
be made of radiopaque material, such as platinum or 
platinum im'dium to readily pemiit locating the stent at 
the stenosis site using the same fluroscope techni- 
ques. The stent ensures patency and prevents acute 
reocciusion and restenosis at this location. 

Brief Desgjption of the Drawings 

Fig. 1 is a front view ofthe individual wires aligned 
for attachment 

Fig. o a frcn: view of IndNiduai wires waidea 
together. 

Fig. 3 is a front view of the wdded wires ben i prior 

to being formed into a cylinder. 

Fig. 4 is a side view of the stent 

Fig. 5 is a schematic representation of Fig. 4 

taken along 5-5. 

Fig. 6 is a schematic representation of Rg. 4 
taken along 6-6. 

Fig. 7 is a longitudinal-section of an artery with 
inner catheter, outer catheter, guide wire and 
loaded stent before placing stent in artery. 
Fig. 8 is the view of Rg. 7 after placing stent in 
artery by retracting outer catheter and releasing 
the stent 

Fig. 9 shows the Inner and outer catheters and 
guide wire assembled together witii the Y-con- 
nector hemostasis valves and guiding catheter. 
Fig. 1 0 is a cross-section view of the stent loading 
tool In position for loading the stent into the outer 
catheter. 

Fig. 1 1 is the cross-section view of Rg. 1 0 with the 
stent loaded into the outer catheter. 

Description of the Prefenred Embodiment 

Referring to Fig. 1, individual wires 10 nuking up 
the device are shown before bending and shaping. In 
Fig. 2 welds 12 are shown connecting alternate ends 
of wires 1 0. The wires used can be any of the biocom- 
patible metals. Biocompatible metals include some 
300 series stainless steels, such as 31 6LSS, platinum 
and platinunvirridium alloys, certain cobalt-chromium 
alloys such as MP35N. and unaltoyed titanium. The 
welds typically range in length from 1 to 2 millimeters 
for coronary artery applicattons. As an example, a 
Nd/YAQ laser can be used at approximately 5 watts 
power to accomplish this weld although ft is also poss- 
ible to use other weld processes here such as resist- 
ance welding. 

In Fig. 3 bends 14 In the wires 10 form a "V" at 
each weld 12. Twelve of these wires 10 shaped and 
welded together as shown in Fig. 3 are shown in Fig. 
4 formed into a cylindrical configuration to form a tubu- 
lar shaped stent 100 with cylinder completed by weld- 
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ing together the end wrres. Bends 14 can be set after 
wires 10 are welded as illustrated in Fig. 3 or can be 
set before the weld» in erther case the wires are 
spaced apart by these bends such that only a small 
percentage of the cylinder surface area, on the order s 
of 10 to 25 percent is made up of metal. The advan- 
tages of this minimal metal surface area will be dis- 
cussed later. 

This method of forming stent 1 00 penmits utilizing 
any desired wire with any required characteristics io 
since the ends of the wires are simply welded 
together. As an alternative, wires 10 can be bent to the 
desirsc angle, ihe oent wires fon*ned anc held into a 
cylinder shape, and the total structure welded dosed 
using simple jigs and fixtures. The variables permitted is 
by this approach include wire size, material used, wire 
length, weld length, the angle of bend and the cylinder 
diameter. For coronary arteries wires as small as 
0.004 inches (0.01 cm) in diameter can be used with 
wire lengths which range fhwn 4 to 1 5 millimeters and 20 
stent diameters of from 2 to 5 millimeters. The number 
of wires used In such coronary stents can vary from 8 
to 16 over the range of stent diameters. These ext- 
remely small sizes which are necessary for coronary 
artery applicatfons, can be readily manufactured and 25 
tailored for any desired coronary artery requirement 
These ranges of wire size and stent size pemiit the 
external metal surface area of typically 10 to 25 per- 
cent of the total cylinder area stated above. 

The larger peripheral arteries can utilize a wire 30 
dianreter of .006 to .01 6 inches (0.015 to 0.04 cm) 
with a length of 10 to 25 millimeters and a stent diame- 
ter of 5 to 15 millimeters. The number of wires used 
here will vary from 8 to 16 over the range of stent 
diameters, 35 

In Fig. 4 a side view of stent 100 is shown. This 
fllustrates the tubular shape which the Indh^dual wires 
1 0 form. Fig. 5 shows the unrfbrm spacing between 
pairs of wires 10 at the ends where the wires are wel- 
ded together while Fig, 6 shows the uniform spacing 40 
between the individual wires at the center of the stent 
length. 

In Figs. 4. 5. and 6 stent 100 is shown completely 
unrestrained with wires 10 at their maximum sepa- 
ration storing no energy. In Ftg. 7. stent 1 00 is shown 45 
compressed and enclosed within an outer catheter 16 
with a guide wire 1 8 threaded through the longitudinal 
axis of stent 100. Stent 100 is sized such that the wire 
18 wil readay pass through the stent when it is com- 
pressed. An inner catheter 20 is sized to fit within so 
outer catheter 16 but is sized and of materials such 
that inner cathrter wOl readily slide within the outer 
catheter. Radiopaque markers 22 at the ends of both 
Inner catheter 20 and outer catheter 16 provides a 
capabflity of detennining the location of these cathe- 55 
tare by using x-ray excitation and a fiuoroscope moni- 
toring device external to the body. An optional guide 
catheter 21 encloses outer catheter 16. All of these 



items are inserted within an artery 28, as will be des- 
cribed later. Artery 28 has a stenosis site 30 which 
encircles the artery. In Fig. 8 stent 100 is shown 
released from outer catheter 16 supporting stenosis 
site 30. The equipment and procedure used to accom- 
plish the release of stent 100 at stenosis site 30 will 
be described later. 

In Fig. 9 the assembly of inner catheter 20, outer 
catheter 16. guide wire 18 and guide catheter 21 are 
shown. Standard Y-connector hemostasis valves 24 
and 26 in conjunction with respective valve adjuster 
caos 25 and 27 control bleeding. Hemostasis valve 24 
ha^j :*. cenrered hc!e Sized to permit inner ca the tsr 20 
to slide through. Hemostasis valve 26 has a centered 
hole to permit outer catheter 16 to slide through. Hub 
23 has a centered hole sized to permit guide wire 18 
to slide through. This an^ngement permits inner 
catheter 20 and outer catheter 16 to slide relative to 
each other, whenever caps 25 and 27 are loosened 
which frees respective 0-ring in each, not shown, 
from a closed position to permit the adjacent parts to 
slide. After the adjustments are made caps 25 and 27 
are again tightened which again closes the 0-rings 
against Jie adjacent parts which again prevents rela- 
tive movement and seals against blood loss. Guide 
catheter 21 encloses outer catheter 1 6 and is secured 
to hen)ostasis valve 26 by proximal hub 26A. 

In use a balloon angioplasty procedure is perfor- 
med on the artery 28 shown in Rg. 7 to expand, 
remodel, or enlarge the vessel lumen through 
stenosis site 30. Guide wire 18 and guide catheter 21 
can be the same Items used in the balloon angioplasty 
and left in place to guide outer catheter 16. After the 
balloon angioplasty procedure then guide wire 18. 
inner catheter 20, outer catheter 16 and stent 100 are 
assembled as shown in Figs. 7 and 9 and located 
within artery 28 with the stent previous loaded in the 
end of the outer catheter, and the inner catheter bear- 
ing just proximal to the stent with the outer catheter 
enclosed in guide catheter 21. as shown in Fig. 9. The 
method of loading stent 1 00 in this fashion will be des- 
cribed later. All of these parts are previously sterilized 
then threaded through the vessels in the same man- 
ner and using the same path as that used for the bal- 
loon angioplasty procedure while monitoring the 
location of radiopaque mariners 22 by illuminating the 
site by x-ray and observing the maricers by a fluoro- 
scope adjacent to the site. The stent 1 00. if made from 
one of the radiopaque materials, can also be monit- 
ored to determine its location. 

Guide wire 18 is run inside inner catheter 20 and 
both the inner and outer catheter 20 are locked 
together at their proximal ends during the insertion 
and location of stent 100 at the stenosis site by tight- 
ening valve caps 25 and 27 as discussed eariier and 
illustrated In Rg. 9. Since inner catheter 20 bears 
against the proximal end of stent 100 as shown in Fig. 
7. this will insure that the stent is heid in the same rela- 
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live position with respect to locked catheters 16 and 

20 during this insertion and location of stent 1 00 within 
stenosis site 30. The distance from the end of inner 
catheter 20 and outer catheter 16 to stent 100 is 
known, consequently the location of the distal end of 5 
the stent can be detennriined. Further, as discussed 
earlier, if stent 100 Itself is nnade radtopaque, rt can 
readily be located by a fluoroscope. Guide wire 18 
being more flexible than catheters 16 and 20 is used 

to steer the catheters into the artery. Guide catheter io 

21 is previously positioned just adjacent to the artery, 
and the remainder of the assembly slid through the 
guide catheter to complete the orocedure. A fluoro- 
scope scjacent to p3 dent's body indic^ites when slant 

1 00 is located adjacent stenosis site 30 in the position is 
shown in Fig. 7. Then vaive cap 25 is loosened, inner 
catheter 20 held in position by hub 23 and valve 24 
moved proximaity to withdraw outer catheter 16 from 
about the inner catheter until the stent is released as 
shown in Rg. 8. During this process inner catheter 20 20 
holds stent 100 in place as outer catheter 16 is with- 
drawn. When stent 100 is released from outer cathe- 
ter 16 the stent wQI self expand as shown to support 
and fixate against the area of stenosis site 30. After 
stent 1 00 is released then the entire assembly is with- 25 
drawn leaving only the stent in place within the vessel. 
This simple procedure requires only the same general 
catheterization techniques as the balloon angioplasty 
to locate stent 100 at the stenosis site. 

Placement of stent 100 is thus a complimentary 30 
procedure to a balloon angioplasty which is perfonned 
during the sante catheterization and which lengthens 
the balloon angtoplasty procedure by only a few 
minutes. This brief extension of time resists in this 
procedure being well tolerated by the body. When 3S 
stent 100 expands it bears against the interior wall of 
the vessel at stenosis site 30 to provide a radial out- 
wardly directed force in all directions. 

This force has two major effects. One effect is to 
hold the vessel open against any inner directed force, 40 
such as spasm, and essentially tacks up intimal flaps 
or dissections generated by prior balloon angioplasty 
to assure the patency of the vessel. This force is taQ- 
ored by a selection of the parametera which were dis- 
cussed eariier. The second effect of this force is to 45 
securely fixate wires 1 0 within the interior wall of ves- 
sel 28. This second effect will assist in the eariy regerv 
eration of tissue overgrowth or neointmna over the 
wires 10 of stent 100 making restenosis less likely. 
The smalt peroentage of metal surface area, noted so 
eariier, permits this eariy regeneration, and also aids 
in prevention of acute closure due to thrombosis. 

As mentkined eariier, the spring force developed 
by wires 10 is tailored for the given procedure. The 
force must be suffk:ient to maintain artery 28 fully ss 
open and to also resist vasoconstrictive forces, 
spasm and the possible progressive development of 
an additional plaque bufldup at the location of stenosis 



site 30. The force must not be excessive beyond 
these requirements however to avoid traumatization 
of the vessel wall. 

The diameter of stent 100, when squeezed to fit 
within outer catheter 16, is reduced firom two to six 
times in size. This range of size adjustments plus the 
variation in spring constant possible penmits the 
adjustment of the expansion forces to the amount 
desired. 

As mentioned, typical sizes for stent 100 have a 
range from a minimum external dian^eter of 2 to 4 m 3- 
iinrteters when compressed to fit within outer catheter 
1 6 to 5 to 1 5 millimeters when released within a large 
arterial vassal, co a range Uom a minimum extema! 
diameter of 1 to 1 1/2 m ill ime tens when compressed 
within outer catheter 16 to 2 to 5 millimeters when 
released within the coronary arteries. 

The length of stent 100 is likewise adapted to the 
length of the stenosis, which may be quite variable 
from one case to the other, but should always be 
longer than the stenotic segment To make the appli- 
cations of stent 100 more flexible, in case of tortuosi- 
ties or angulations of the vessel at or before the 
plaque or lesions site, the stent can be made shorter 
than the stenosis with tv a or more stents placed in 
series to each other at the cun/ed vessel site or in 
outer catheter 1 0 so that an angulation of the catheter 
can be obtained at Qie point between the end-to-end 
stents. 

In order to load stent 1 00 into outer catheter 16a 
special generally cylindricaliy shaped tool 32 is 
utilized. Tool 32, shown in cross section in Fig. 1 0, has 
a flared opening 34 extending inwardly from one end 
of the cylinder and a circular bore 36 from the outer 
end with a flat 38 between the two. Outer catheter 16 
is inserted within tool 32 to the bottom of bore 36, and 
inner catheter 20 is positioned just short of entering 
the bore while guide wire 18 extends completely 
through the tool through both the bore and flared 
opening 34 of tool 32. Outer.catheter 16, inner catiie- 
ter 20 and guide wire 18 are k>cked together in this 
relationship using valve caps 25 and 27 in the manner 
previously described. Stent 100 is then pushed 
through flared opening 34 which guides the stent past 
flat 38 into bore 36 where it wilt spring open in the 
bore, as shown in Fig. 1 1 . to complete the loading 
operation. Tool 32 is then removed from about outer 
catheter 16. 

The stent is easy to fabricate and because the 
wires are attached together by welding the wire size 
and material can be selected based only upon the 
desired radial force and vessel size. Since welding 
results in a zero spacing between the wires at the 
point of attachment any size wire can be welded. The 
extremely small stents necessary for the coronary 
arteries can thus be readily fabricated using this tech- 
nk^ue. 

The use of a radiopaque material as a marker on 
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the ends of the outer and inner catheters permits 
locating the stent precisely using only a fluoroscope, 
as does using a radiopaque material for the stent 
itself. The use of an inner catheterwhich has a circular 
cross-section to positively engage the stent inside the s 
outer catheter assures that the stent will be released 
easily because the expansion forces of the compres- 
sed stent will cause it to bear against the inner wall of 
the outer catheter. This device is simple in construc- 
tion with parameters which can readily be adapted to io 
meet any requirement 

The use of Y connector hemcstasis valves 24 and 
23 permits ;.l3 injecticri of iiquici containing radiopa- 
que dye if ft is necessary to determine the shaoe and 
size of the aaery at the location of s:ent 100. If desired is 
guide wire 18 can be removed after stent 100 is in 
place and this space used to inject liquids. 

While this invention has been described with 
reference to an Illustrative embodiment various mod- 
ifications of the illustrative embodiment as well as zo 
other embodiments of the invention, will be apparent 
to persons skSled in the art are also covered if they fall 
within the scope of the invention as defined in the 
appended datms. 



Claims 

1 . A stent (100) comprising : 

(a) a number of equally dimensioned and shaped 30 
wires (10) each having an essentially straight 
center segment with end segments bent at obli- 
que angles with respect to said center segment 
such that opposite said end segments of each 
said wire are essentially parallel one end seg- 35 
ment to the other ; and 

(b) said wires oriented and equally spaced to form 
a tubular shape said bent end segments of each 
wire oriented parallel, overlapping and contigu- 
ous with each adjacent wire, resulting in an acute 40 
angle being fomrted by said center segments of 
each adjacent pair of wires, being secured 
together at all end segnvents ; and 

(c) said wires fashioned from spring metal 
biocompatible material, such that said wires can 4S 
be bent to store energy in said wire segments to 
permit reducing the diameter of said stent to per- 
mit inserting said stent into an outer catheter (16) 
sized to receive said stent when compressed to 
penmit placing said stent percutaneously within a so 
living organism ; 

2. The structure as in Claim 1 and further compris- 
ing said outer catheter (1 6) and an Inner catheter (20) 
sized to slideably fit within said outer catheter with the 
walls of said inner catheter sized to bear against the 55 
end of said stent when said inner catheter is fit within 
said outer catheter and said stent compressed to fit 
within said outer catheter. 



3. The assembly as in Claim 1 wherein said inner 
and outer catheter are tipped with a radiopaque mar- 
ker at their distal ends adjacent to said stent 

4. The structure as in Claim 2 wherein a guide 
wire is threaded coaxially through said inner catheter 
and said stent and wherein said inner catheter and 
said stent are sized to permit said guide wire to be slid 
through their respective centers as an aid in threading 
said catheters through a circulatory system. 

5. The structure as in Claim 4 wherein said outer 
catheter is threaded coaxially through a guide cathe- 
ter sized to slideably receive said outer catheter to 
provide guiding means \n said circu'aiory system for 
said outer and inner catheter. 

6. The structure as in Claim 4 wherein said inner 
catheter can be slideably locked and sealed to said 
outer catheter by means of a first Y-connector hemcs- 
tasis valve and said guide wire is exposed at the 
proximal end to permit slideable adjustment of said 
guide wire with respect to said inner catheter. 

7. The structure as in Qaim 5 wherein said inner 
catheter can be slideably locked and sealed to said 
outer catheter by rrreans of a first Y-connector hemcs- 
tasis vah^e and said outer catheter can be slideably 
locked and sealed to sakl guide catheter by means of 
a second Y-connector hemostasis valve and said 
guide wire is exposed at the proximal end to permit 
slideable adjustment of said guide wire with respect 
to said inner catheter. 

8. The assembly as in Qaim 1 wherein said wires 
are secured together by welding. 

9. The assembly as in any of the preceding daims 
further comprising a generally cylindrical shaped tool 
having an axial bore from a first end and a flared axial 
opening from a second end joined by a coaxial seg- 
ment said tool being sized to provide a means for 
loading said stent within said outer catheter. 

10. The assembly as in Cidim 1 wherein said 
wires are made of a radtopaque material. 



PatentansprQche 

1. Ge^adehnvorrichtung (100) mit : 

(a) einer Anzahl von gleichdimensionierten und 
geformten DrShten (10), die jeweils ein im 
wesentlichen gerades Mittelsegment aufweisen, 
wobei Endsegmente mitBezug auf das Mittelseg- 
ment schiefwinkiig derart abget>ogen sind, dafl 
gegenOberiiegende Endsegmente jedes der 
Drdhte im wesentiichen parallel zueinander ver- 
laufien ; 

(b) wobei die Drahte unter Biidung eines rohrfor- 
migeh Korpers ausgerichtet und in gleichen 
Abstdnden angeordnet sind, wobei die abgebo- 
genen Endsegmente aller Drahte parallel ausge- 
richtet sind und jeden benachbarten Draht an 
diesen angrenzend uberiappen, so daa die Mittel- 
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segmente jeweils zweier benachbarter Drahte 
etnen spitzen Winkel bilden* und wobei die 
Drahte an alien Endsegmenten mrteinander ver- 
bunden sind ; und 

(c) wobei die Drahte aus biokompatiblem Feder- 5 
metallwerlcstoff gefertigt sind. so daQ die Drahte 
zur Speicherung von Energie in den Drahtseg- 
menten gebogen werden konnen, urn eine Ver- 
mlnderung des Durchmessers der 
Gef§(kjehnvoiTichtung zu eriauben. so da& die io 
Gefi&dehnvonichtung in einen Auaenkatheter 
(16) eingesetzt werden kann, der derail bemes- 
sen ist da& er die Ge^Hdehnvonrichtung tm 
2:;i5af~iT!en^edaic:<ten Zustand aufntnimt. urr die 
Gefaiidehnvonichtung innerhalb eines lebenden is 
Organismus pericutan piazieren zu konnen. 

2. Vorrichtung nach Anspruch 1, femerversehen 
mitdem AuGenkatheter(16)und einem Innenkatheter 
(20), der so bemessen ist, da& er in den Au&enkathe- 

ter verschiebbar palU, wobei die WSnde des Inn en- 20 
katheters derart bemessen sind, da(^ sie sich gegen 
das Ende der Gefafidehnvorrichtung anlegen, wenn 
der Innenkatheter in den Aul&enkatheter eingepa&t ist 
und die Geffl&dehnvonichtung zusarranengedrudct 
ist, urn in den AuOenkatheter zu passen.- 25 

3. Vorrichtung nach Anspruch 1 , wobei der Innen* 
und der AuGenkatheter an ihren der GefSIUehnvor- 
richtung benachbarten Enden mit einem strahlungs- 
undurchlSssigen Mariderer versehen sind. 

4. Vorrichtung nach Anspruch 2, wobei ein Fuh- 30 
rungsdraht durch den Innenkatheter und die Gef3&- 
dehnvorrichtung koaxiai hindurchgefuhrt ist und 
wobei der Innenkatheter und die Ge^&dehnvorrich- 
tung derart bemessen sind, dall der Fuhnjngsdraht 
durch das Zentrum beider hindurchgeschoben wer- 35 
den kann. um das HIndurchfQhren der Katheter durch 

ein Kreislaufeystem zu unteistutzen. 

5. Vonlchtung nach Anspruch 4, wobei der 
Au&enkatheter durch einen Fuhrungskatheter koaxiat 
hindurchgefuhrt ist, der derart bemessen ist, daa er 40 
den Au&enkatheter verschiebbar aufnimmt um fur ei* 

ne FOhrung fQr den Au&en- und den Innenkatheter in 
dam KreislaufBystem zu sorgen. 

6. Vorrichtung nach Anspruch 4, wobei der Innen- 
katheter mittels etnes ersten Y-Anschlu&-H3mosta- 45 
seventils gegen Verschieben gesichert und mit dem 
Au&enkatheter dichtend verbunden werden kann und 
wobei der FOhrungsdraht an dem proximalen Ende 
freiltegt, um den FOhrungsdraht gegenuber dem 
Innenkatheter durch Verschieben einstellen zu kon- 50 
nan. 

7. Vorrichtung nach Anspruch 5, wobei der Innen- 
katheter mittefa eines ersten Y-Anschlu&-H3m> 
stase-Ventas gegen Verschieben gesichert und mit 
dem Aul^nkatheter dichtend verbunden werden 55 
kann, wobei der Au&enkatheter mittels eines zweiten 
Y-An5Chlu&>H§mostaseventils gegen Verschieben 
gesichert und mit dem Fuhrungskatheter dichtend 



verbunden werden kann und wobei der Fuhnjngs- 
draht an dem proxin^en Ende freiliegt, um den Fuh- 
njngsdraht gegenQber dem Innenkatheter durch 
Verschieben einstellen zu konnen. 

8. Vonlchtung nach Anspruch 1 , wobei die Drdhte 
durch SchweiQen miteinander verbunden sind. 

9. Vomchtung nach einem der vorhergehenden 
Anspruche, femer versehen mit einem im wesent- 
lichen zyiindrischen Werkzeug, das eine von einem 
ersten Ende ausgehende axiale Bohrung und eine 
von einem zweiten Ende ausgehende. sich erwei- 
temde axiale OfTnung aufweist, die mittels eines 
koaxialen Segments miteinander verbunden sind, 
wobei cias V'f'eikzeug sc b err; ess en isL c^^ e.. -J as 
Einbringen der Gefaiidehnvonrichtung in den Auiien- 
ka^ieter eriaubL 

10. Vonrichtung nach Anspruch 1, wobei die 
Drahte aus einem strahlungsundurchlassigen Werk- 
stofT gefertigt sind. 



Revendlcatlons 

1. Ditatateur (100) comprenant : 

(a) un certain nombre de fils (10) de n^me dimen- 
sion et de forme identique, chacun pr^sentant un 
segment central essentiellement rectiligne avec 
des segments aux extr^it^s camt>r^s d des 
angles obliques par rapport audit segment central 
de sorts que lesdits segments des extr^mtt^ 
oppos^es de cheque fO sent essentiellement 
parall^Ies entre un segment d'extr^mlt^ etl*autre; 
et 

(b) lesdits fits ^tant orient6s et espac6s de la 
mSme distance les uns des autres pour obtenir 
une forme tubutaire. lesdits segments cambr^ 
des extrdmit6s de chaque fil 6tant orient^s parak 
t^lement, se chevauchant et 6tant contigus ^ cha- 
que fil adjacent ce qui se traduit par la fonnation 
d*un angle aigu par lesdits segments centraux de 
chaque paire adjacente de fils, et la fixation des 
fils ^ tous les segments des extrSmit^s ; et 

(c) lesdits fits ^tant constitu^s d*un mat^riau bio- 
compatible en mdtat ^lastique, de sorte que les 
fits peuvent Stre cambr^s pour emmagasiner de 
I'Snergie dans lesdits segments de fil et permettre 
la reduction du diam6tre dudit dilatateur et auto- 
riser I'insertion du dQatateur dans un catheter 
ext^eur(16) dimensionn^ de mani&re ^ recevoir 
led it dilatateur lorsqu'il est comprim6 pour per- 
mettre sa mise en place de manidre percutan^e 
^ rint^ur d'un organisms vivant 

2. Structure seton la revendication 1 et compre- 
nant en outre ledit cath^er ext^rieur (1 6) et un cath^ 
ter int^rieur (20) dimension n6 de mani&re k se monter 
par coulissement d I'intdrieur dudit catheter ext^rieur, 
les parois dudit catheter Int^rteur dtant dimension- 
n6es de mani&re k s'appuyer contre I'extr^mitS dudit 



7 



13 EP 0 346 564 B1 u 



dflatateur lorsque le cath6ter int^rieur est mont6 ^ 
I'int^ur du cath6ter ext6rieur et le dilatateur 
connprim6 pour so monter d I'rnt6rieur du catheter 
ext^rieur 

3. Ensemble selon la revendication 1 , dans lequel s 
lesdits catheters int6rieuretext6rieijrsontrecouverts 
d'un marqueur impenetrable aux radiations d leurs 
extr^mites distales contigues au dSatateur. 

4. Structure selon la revendication 2, dans 
laqueile un fil de guidage est introduit coaxialement io 
dans le catti^ter intdrfeur et le dilatateur et dans 
laqueile le catheter int6rieur et le d3atateur sont 
d.';ne.-;3ionnes de manidre h permettre !e couiis.ae- 
ment du fil de guidage dans leure centres respecUfs 
comme aide S I 'introduction desdits catheters dans un is 
systdme circulatorre. 

5. Structure selon la revendication 4, dans 
laqueile le catheter exterieur est introduit coaxiale- 
ment dans un catheter de guidage dfmensionne de 
maniere d recevoir en coulissement le catheter exte- 20 
rieur pour foumir un moyen de guidage dans le sys- 
teme circulatoire pour les catheters exterieur et 
interieur. 

6. Structure selon la revendication 4, dans 
laqueile le catheter interfeur peut dtre bloque par cou- 25 
Itssement et sc^e au catheter exterieur au moyen 
d'une valve d*hemostase e connecteur Y et ie fil de 
guidage est expose k rextrentite proximate pour per- 
mettTB un regiage par coulissement du fil de guidage 

par rapport au catheter interieur. 30 

7. Structure selon la revendication 5. dans 
laqueile le catheter interieur peut dtre bloque par cou- 
lissenient et sceiie au catheter exterieur au moyen 
d'une premiere valve d'henxmtase e connecteur Y et 

le catheter exterieur peut dtre bloque en coulissement 35 
et scene au catheter de guidage au moyen d'une 
seconde valve dliemostase ^ connecteur Y, et le fil 
de guidage est expose e I'exb^mite proximate pour 
permettre le regiage par coulissement du fil de gui- 
dage par rapport au catheter interieur, 40 

8. Ensemble selon la revendication 1 , dans lequel 
lesdits fils sont fixes ensemble par soudage. 

9. Ensemble selon Tune quelconque des reven- 
dications pr^cedentea, comprenant en outre un outii 
ayant la fotme generate (fun cyllndre qui presente un 45 
aiesage axial d partir d'une premiere extremite et une 
ouverture axiate evasee e partir d'une seconde extre- 
mite reunie par un segment coaxial, ledit outil etant 
dimensionne de maniere d foumir un moyen pour 
charger le dSatateur e llnterieur du catheter exterieur. 50 

10. Ensemble selon la revendication 1. dans 
lequel les flls sont constitues d*un materiau impene- 
trable aux radiations. 
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